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PapilloneLefevre syndrome (PLS), also named keratosis palmo-
plantar with periodontopathia (OMIM 245000), was ﬁrst
described by Papillon and Lefevre in 1924.1 The condition occurs
with a frequency of 1e4:1,000,000.2 It is an autosomal recessive
disorder which is characterized by a diffuse palmoplantar hyper-
keratosis and rapidly progressive and devastating periodontitis
that results in the premature loss of both the deciduous teeth
and the permanent teeth.3 Other clinical manifestations consist
of calciﬁcation of dura mater, recurrent infections, liver abscess,
nail abnormalities, bone mature obstruction, thyroid enlargement,
microphthalmia, hyperglycemia, hypertension, and mental
retardation.4
Toomes et al5and Hart et al6 found cathepsin C (CTSC) gene mu-
tations in PLS families. In addition, they discovered a virtual loss of
CTSC activity in PLS patients and signiﬁcantly reduced activity in
obligate carriers. CTSC is a lysosomal protease whose activation isFigure 1 Clinical ﬁndings. (A) The neck and upper chest of the proband show a lot of scars
lost except one and gingival retraction is present. (C) The back of the hands show severe er
erythema and hyperkeratosis. (E) The back of the feet show severe erythema and scales. Th
atosis. (G) She had well-deﬁned erythematous plaques on her arm. (H) Ultrasound image s
thinning. The renal blood perfusion decreased. The proband suffered right uronephrosis an
Conﬂicts of interest: The authors declare that they have no ﬁnancial or non-ﬁnancial co
http://dx.doi.org/10.1016/j.dsi.2015.11.003
1027-8117/Copyright © 2016, Taiwanese Dermatological Association. Published by Elsevi
creativecommons.org/licenses/by-nc-nd/4.0/).important to the body's defenses. We identiﬁed a novel nonsense
mutation in the CTSC gene in a Chinese PLS family. The study was
approved by the ethics committee of the Shandong University
and according to Declaration of Helsinki Principles.
A 15-year-old Chinese girl presented with severe periodontitis
and palmoplantar hyperkeratosis at birth. She got infections
repeatedly and had several scars on the eyelids and the upper chest
(Figure 1A). Her younger brother has the same disorder. Her par-
ents' phenotype was normal and they were not consanguineous
(Figure 2A). Physical examination revealed that erythema extended
the whole body. She had lost her teeth and all teeth were artiﬁcial
teeth except for one (Figure 1B). Her palms and soles were scaly,
and there were plaques with scales on her elbows (Figures 1D, 1F,
and 1G). All of her nails were yellow with thickening (Figures 1C
and 1E). Ultrasound image showed the girl was suffering from uro-
nephrosis of the right kidney (Figure 1H). She had no urinary sys-
tem symptoms before, and did not know herself that she was
suffering from uronephrosis.which were caused by severe skin infection when she was very young. (B) All teeth are
ythema and scales. The nails turn yellow with thickening. (D) The palms show diffuse
e nails turn yellow with thickening. (F) The soles show diffuse erythema and hyperker-
hows the volume of the right renal increased and the renal cortex began signiﬁcantly
d renal insufﬁciency.
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Figure 2 Pedigree map, mutation analysis, and schematic representation based on the mutation interpretation. (A) The nuclear family with PapilloneLefevre syndrome. Arrow
indicates proband. I:1 indicates the ﬁrst patients of the ﬁrst generation. I:2, II:1, II:2, and so on. (B, C) Sequence analysis of exon 6 of CTSC from the proband and her brother, showing
the homozygous c.774 C/A (indicated by arrows). (D, E) Sequence analysis of exon 6 of CTSC from the proband's father and mother, showing the heterozygous c.774 C/A (indi-
cated by arrows). (F) Sequence analysis of exon 6 of CTSC, showing the normal sequence. (G) Schematic representation of the CTSC polypeptide with domain organization. The
normal CTSC polypeptide with 463 amino acids is shown at the top deduced from cDNA. One of the three active sites (C258, H405, N427 are indicated by arrows), the code
258 (indicated both by arrow and star) are replaced by a termination codon. The CTSC polypeptide became truncated with only 258 amino acids from the N-terminus.
Correspondence / Dermatologica Sinica 34 (2016) 116e117 117After obtaining written informed consent, DNA was isolated
from peripheral blood leucocytes and CTSC gene mutational anal-
ysis was performed as described.5 The proband in this kindred
was found to be homozygous for a C>A transition at nucleotide
774 (c. 774 C>A; Figure 2B), resulting in p. C258X. Her brother
(affected) had the same mutation and her parents were carriers
with heterozygous mutation at nucleotide 774 (c. 774 C>A;
Figure 2C,D,E). These sequence variants were not detected in 100
healthy controls (Figure 2F).
In this study, we identiﬁed a novel nonsense mutation in the
CTSC gene in the PLS family. The mutation is located at the enzyme
active site in exon 6 of the CTSC gene. It affects the disulﬁde bonds
of the CTSC polypeptide. It is predicted as producing a truncated
protein (only 258 amino acids) that does not have normal enzyme
activity (Figure 2G). Our data further expands the spectrum of mu-
tations in the CTSC gene underlying PLS.
The proband presented with repeated skin infections and
right uronephrosis besides the characteristic clinical features. A
previous report presented that pyogenic liver abscess is
increasingly recognized as a complication of PLS because of
impairment of the immune system. Morgan et al7 reported a 5-
year-old girl with PLS who presented with a renal abscess. There-
fore, we consider patients exhibiting increased susceptibility to
various infections such as periodontitis, skin abscesses, and
systemic infections. The repeated skin infections may result
from the weakened immune system.8 In addition, it is the
ﬁrst report that shows that PLS patients are complicated by uro-
nephrosis. The relationship between the CTSC mutation and uro-
nephrosis is not clear. A further functional study of CTSC is
emerging.
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